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s.2013.05Abstract A study on rodents in the ﬁre affected ericaceous vegetation in the Web Valley of the
Bale Mountains National Park was conducted during July 2008–March 2009. Five trapping girds
were randomly selected based on the duration since the occurrence of ﬁre such as 6-months, 2-years,
3-years, 4-years and Erica vegetation unaffected by ﬁre. Full recovery of Erica vegetation was
observed 4-years after ﬁre. A total of 1088 individual rodents were trapped by Sherman live traps
(990) and snap traps (98) during 4440 trap nights. The species and the relative abundance of live-
trapped rodents were Lophuromys melanonyx (32.0%), Lophuromys ﬂavopunctatus (25.4%), Arvi-
canthis blicki (18.1%), Stenocephalemys albocaudata (12.6%) and Otomys typus (11.9%). Tachy-
oryctes macrocephalus was observed in Erica vegetation affected by ﬁre since 2–3-years, but was
not trapped. L. ﬂavopunctatus and O. typus were widely distributed in burned Erica vegetation
and the habitat unaffected by ﬁre. No rodent was recorded from 6-months post-ﬁre Erica. Highest
density and abundance of rodents were recorded in 2- and 3-years Erica post-ﬁre and the least in the
grid from unburned Erica vegetation. Biomass of rodents was also high in 3-year Erica post-ﬁre
habitat.
ª 2013 Production and hosting by Elsevier B.V. on behalf of King Saud University.1. Introduction
Use of ﬁre to control and manage vegetation communities has
been a practice of human beings in rural areas for millennia
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.006and to clear bush, where game can be seen more easily. Gath-
erers use ﬁre to discourage the growth of unwanted species,
and to smoke hives to chase away honey bees (Apis mellifera)
(Heinseiman, 1973). Farmers, especially shifting cultivators
and pastorals use ﬁre to clear and fertilize land for plantation,
to improve the quality and the quantity of grasses and to con-
trol pests during the summer months and in the beginning of
new farming activities (Goldammer, 1990).
Fire plays an important role in the growth and development
of vegetation and small mammal community composition in a
given ecosystem (William et al., 2005). It helps to reduce dry
grass and shrub vegetation during the peak summer months
in savannah ecosystems (Kaufman et al., 1983), which woulding Saud University.
Figure 1 Location of the study area (in inset Ethiopia is shown
in the left and the area of Bale Mountains National Park on the
right).
290 G. Jira et al.accelerate the growth of fresh offshoots at the beginning of the
rainy season. However, the loss of cover, food and water re-
sults in changes in the community structure of small mammals
(Afework and Corti, 1997). Bock and Bock (1978) described
changes in small mammal communities in response to changes
in the habitat of grassland in southeastern Arizona during
post-ﬁre period. Inter-speciﬁc differences in foraging behavior,
like selection and use of microhabitats affected by ﬁre, contrib-
ute to population ﬂuctuations of small mammals in the habi-
tat. The effect of ﬁre on small mammals is a function of
multi-trophic interactions like predation, availability of food
and cover (William et al., 2005).
Fire can potentially affect species richness, diversity, rela-
tive abundance, reproductive behavior and population struc-
ture of small mammal communities (Cable, 1965). Forced
emigration from, and immigration to the sites associated with
ﬁre were common in every ecosystem from heath to close forest
(Kennedy, 2007), tropical biota (Goldammer, 1990) and grass-
land (Kaufman et al., 1990) during post-ﬁre period. Post-ﬁre
emigration may be due to lack of vegetation cover and food
in the affected area. Wildﬁres also cause a direct impact on
small mammal communities due to the heat generated during
ﬁre (Clausnitzer, 2003), which has a high impact on ground
nesting and burrowing rodents (Coulson and Franklin,
1968). The other impact of ﬁre on small mammals is reduction
in reproductive rates including delay in breeding, reduction in
the number and size of young during the post-ﬁre period (Begg
et al., 1981; Hodieb and Ghobrial, 1982). According to inter-
mediate disturbance hypothesis, high species diversity is a
character of intermediate community succession stages due
to the coexistence of competitive and opportunistic species
(Connell, 1978; Dial and Roughgarden, 1988). Fox’s habitat
accommodation model states that successional changes in veg-
etation derive the responses of small mammal species in post-
ﬁre conditions (Fox and Monamy, 2010). Investigations on the
succession of small mammals during post-ﬁre period showed
inter-related complex features of the ﬁre regime, and time since
the occurrence of ﬁre and the habitat association of species
(Begg et al., 1981; Blanchard and Knight, 1990).
Uncontrolled and deliberate ﬁre set in natural habitats is
common in heather zones in most of the African highlands;
but detailed studies on its effects on small mammal communi-
ties have not been conducted in Africa (Clausnitzer and Kityo,
2000). Pastoral communities are living in the Bale Mountains
National Park permanently, and they are practicing Erica ﬁre
every year to promote re-growth of fresh grass for livestock.
Therefore, the present investigation was carried out to test ﬁre
related disturbances on rodent populations in the ericaceous
habitat in the Web Valley of the Bale Mountains National
Park in Ethiopia.
2. The study area
The Bale Mountains National Park (BMNP) is situated in
southeastern Ethiopia, along the eastern edge of the Rift Val-
ley. Geographically, BMNP is located between 6o 290–7o 100N,
and 39o 280–39o 580E (Fig. 1), about 400 km. by road from Ad-
dis Ababa. The temperatures vary widely in BMNP area rang-
ing from 1.4 C in January (minimum) to 18.4 C in February
(maximum) (Hillman, 1986). The rainfall in BMNP is bimodal,
with heavy rains during July–October and short rains duringMarch–June. The annual rainfall ranges from 1000 to
1400 mm.
In BMNP, afroalpine areas of altitude >3400 m asl have a
vegetation composition of Erica arborea, Helichrysum spp.,
Alchemilla spp., short alpine grasses and giant Lobelia. The
Web Valley consists of typical open habitats dominated by
short tussock grasses,Helichrysum and heath moorlands (Sille-
ro-Zubiri, 1994; Marino, 2003). The heath moorlands contain
mainly Erica arborea, which is highly ﬁre-prone and over-
grazed by livestock (Sillero-Zubiri, 1994).
The Web Valley is walled to the west by the ridge that
forms the western boundary of the BMNP, and to the east
by 50–80 m cliffs of condensed lava. Most of the Web Valley
is covered by Alchemilla pasture (Alchemilla abyssinica,
Alchemilla rothii, and Alchemilla cyclophylla) dotted withHeli-
chrysum shrubs (Helichrysum citrispinum, Helichrysum cymo-
sum, Helichrysum gofense and Helichrysum splendidum) and
Artemisia afra. Encircling the mountains between the afroal-
pine zone and the tree-line, there is a belt of ericaceous heath-
lands (Erica trimera). The cliffs and slopes are covered with
Helichrysum/Artemisia afra scrub and Lobelia rhynchopetalum
(Sillero-Zubiri, 1994). There are human settlements in BMNP
area. Most of the settlers are pastoralists, and they burn Erica
during the dry season. The present study sites included burned
and unburned Erica habitats.
3. Methods
This investigation was made during July 2008–March 2009. A
reconnaissance survey was conducted in the Web Valley area
prior to the detailed investigation. During this survey, ﬁve
study grids were identiﬁed and major vegetation types, climate
and altitude of each of the grids were recorded (Table 1). Sher-
man live-traps and snap-traps were used to trap rodents. The
vegetation in grid 1 was of an area burned 6-months prior to
the investigation. This grid was located at an altitude of
3582 m asl, characterized by bare underground with dry
Table 1 Altitudes and vegetation composition of the present study grids in the Web Valley, Bale Mountains National Park.
Grids Area (m2) Altitudes (m asl.) Fire eﬀect Vegetation types
1 70 · 70 3582 6-Months post-ﬁre Bare underground and dry standing Erica arborea trees
2 70 · 70 3586 2-Years post-ﬁre Helichrysum citrispinum, H. cymosum, H. gofense, H. splendidum, Koeleria
sp. and Aira sp. No regeneration of Erica arborea
3 70 · 70 3600 3-Years post-ﬁre Helichrysum citrispinum, H. cymosum, H. gofense, Alchemilla abyssinica,
A. rothii, A. cyclophylla, Scirpus falsus, S. ﬁcinioides, giant Lobelia (Lobelia
rynchopetalum) and regenerated Erica arborea.
4 70 · 70 3645 4-Years post-ﬁre Helichrysum citrispinum, H. cymosum and H. gofense, heath scrub
vegetation (Philippa trimera and P. excels) and recovered Erica arborea,
which reached pre-ﬁre condition
5 70 · 70 3647 Unburned Erica vegetation Heath scrub vegetation (Erica arborea, Philippa trimera, Philippa excels)
Rodents in ﬁre affected heather shrublands in Bale Mountains National Park, Ethiopia 291standing Erica due to ﬁre. Grid 2 was located at an altitude of
3586 m asl, consisted of vegetation characterized by Helichry-
sum sp. and annual herbs and grasses such as Koeleria and
Aira spp. burned 2-years prior to the investigation. There
was no regeneration of Erica vegetation in this grid due to
the effects of ﬁre and overgrazing by livestock. Grid 3 was lo-
cated at an altitude of 3600 m asl, consisted of vegetation
burned 3-years prior to the investigation. Regeneration of Eri-
ca was observed in this area, though overgrazed by livestock.
This grid was characterized with smaller plant species such
as Helichrysum, Alchemilla, Cerastium, grasses of the genus
Cyperus and Scirpus and Lobelia rynchopetalum. Grid 4 had
Erica vegetation burned 4-years prior to the investigation. This
grid was located at an altitude of 3645 m asl. In this grid, Erica
vegetation was recovered and the canopy cover was almost
similar to that of the pre-ﬁre habitat with thick undergrowth
of grass as well as Helichrysum vegetation. Grid 5 was of Erica
vegetation unaffected by ﬁre, located at an altitude of
3647 m asl. Much of the vegetation of this grid was of heath
scrub, 0.5–1.0 m high, dominated by Philippia sp. and Erica
arborea.
Five 70 · 70 m2 mammal trapping sites were randomly
marked, one in each of the ﬁve Grids mentioned above, and
used both during wet (July–September) and dry (December–
February) seasons. Live-trap stations were located at every
10 m interval (with a 10 m external band to account for edge
effects), marked with plastic tags. A total of 49 live-traps were
set per grid for three consecutive days in two sessions per sea-
son, giving 12 days in each gird. There was a minimum of
45 day gap between the two trapping sessions of each season.
Twenty-ﬁve snap-traps were set at a distance of 200 m away
from live-trap stations of each grid at 20 m intervals (also
for three consecutive days in two sessions per season) to trap
rodents for information on body measurements, and number
of embryos in the case of pregnant females. Data were col-
lected during August 2008–March 2009.
Population estimation of rodents was done using capture-
mark-recapture (CMR) (Lincoln–Peterson) method. Rodent
biomass per hectare was calculated by multiplying the esti-
mated population by the mean body weight of each of the spe-
cies of rodents trapped. Species density was analyzed following
Gotelli and Colwell (2011), taking into account the 10 m exter-
nal band of the study grids. SPSS Version (13) computer pro-
gram, and statistical methods such as Anova and Chi-square
were used to analyze rodent community density and species
abundance between habitats, respectively.4. Results
In the study area, the Erica vegetation was overgrazed by live-
stock and hence dominated by shrubs, herbs and grasses. Six
months post-ﬁre habitat did not show any recovery of the ef-
fect of ﬁre, where only burned and dry standing Erica trees
were observed. The 2-years post-ﬁre showed some levels of
recovery with shrubs, herbs and grasses, but no Erica recovery.
The 3-year post-ﬁre habitat showed recovery, but with a signif-
icant qualitative difference in canopy cover compared to un-
burned Erica habitat. The 4-years post-ﬁre Erica had
vegetation recovered from the effect of ﬁre, and reached simi-
lar canopy and height of pre-ﬁre condition of the habitat type
in unburned Erica.
A total of six species of rodents were recorded from burned
and unburned Erica vegetation in the present study area.
Among them, ﬁve were captured by live traps. The giant mole
rat (Tachyoryctes macrocephalus) was observed in two and
three year post-ﬁre grids. A total of 990 rodents were live-
trapped during the present investigation. The species of ro-
dents live-trapped and their relative abundance were: Black-
clawed mouse (Lophuromys melanonyx Petter, 1977) (32%),
Harsh furred rat (Lophuromys ﬂavopunctatus Thomas, 1988)
(25.4%), Blick’s grass rat (Arvicanthis blicki Frick, 1914)
(18.1), Ethiopian narrow-headed rat (Stenocephalemys albo-
caudata Frick, 1914) (12.6%) and Swamp rat (Otomys typus
Heuqlin, 1877) (11.9%). Distribution of rodents in the present
study area varied between habitats based on time gaps follow-
ing ﬁre in burned and unburned grids. L. ﬂavopunctatus and O.
typus were the two most widespread species, which were
trapped from all study grids. L. melanonyx, S. albucaudata,
A. blicki and T. macrocephalus were almost restricted in their
distribution in 2- and 3-year post-ﬁre grids. L. melanonyx
was occasionally captured from 4-year post-ﬁre grid. No ro-
dent was recorded from 6-months post-ﬁre grid (Table 2).
Out of the total number of individual rodents trapped, 688
(69.5%) were from 2- and 3-year post-ﬁre grids. The remaining
was from 4-year post-ﬁre grid (187) (18.8%) and unburned
Erica habitat (116) (11.7%). L. melanonyx was most abundant
in 3-year post-ﬁre grid (59.2%), followed by 2-year post-ﬁre
grid (40.8%) and was least in 4-year post-ﬁre grid (0.6%). L.
ﬂavopunctatus was the second most abundant, which was
trapped in all grids other than 6-months post-ﬁre Erica. This
species was trapped more from 4-year post-ﬁre grid (45.4%),
followed by unburned Erica habitat (33.1%). A. blicki and S.
Table 2 Rodents live-trapped from different grids in Bale Mountains National Park (Figures in brackets show the percentage).
Species Grids Total Relative abundance
6-Months post-ﬁre 2-Years post-ﬁre 3-Years post-ﬁre 4-Years post-ﬁre Unburned
Lm 0 151(47.6) 164(51.7) 2(0.6) 0 317 32.0
Ab 0 73(40.8) 106(59.2) 0 0 179 18.1
Sa 0 56(44.8) 69(55.2) 0 0 125 12.6
Lf 0 14(5.6) 40(15.9) 114(45.4) 83(33.1) 251 25.4
Ot 0 3(2.5) 12(10.2) 70(59.3) 33(27.8) 118 11.9
Total 0 297 391 186 116 990
(Lf = L. ﬂavopunctatus, Lm = L. melanonyx, Ab=A. blicki, Sa = S. albocaudata, Ot = O. typus).
Figure 2 Population estimate of live-trapped rodents in different
study grids (per hectare) in Bale Mountains National Park during
wet and dry seasons (2008–2009).
Table 3 Rodent species density in the study grids in Bale
Mountains National Park.
Grids No. of species trapped Individuals trapped Species density
1 0 0 0
2 5 297 0.303
3 5 391 0.399
4 3 186 0.114
5 2 116 0.047
(G1 = 6-months post-ﬁre, G2 = 2-years post-ﬁre,
G3 = 3-years post-ﬁre, G4 = 4-years post- ﬁre,
G5 = unburned Erica).
Figure 3 Biomass estimate of live-trapped rodents in different
study grids (per hectare) in Bale Mountains National Park during
wet and dry seasons (2008–2009).
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year post-ﬁre grids. The second widely distributed species, O.
typus was most abundant in 4-year post-ﬁre grid (59.3%),
followed by unburned Erica habitat (27.5%) and was least in
2-year post-ﬁre grid, constituting only 2.5% of the total indi-
viduals trapped. The estimated population of rodents in the
Web Valley was highest in 3-year post-ﬁre habitat, both during
wet and dry seasons, and the least was in unburned Erica hab-
itat (Fig. 2). Trap success was highest in 3-year post-ﬁre grid
(66.7%), followed by 2-year post-ﬁre, 4-year post-ﬁre and un-
burned Erica grids.
The highest rodent community density was recorded in 3-
years Erica post-ﬁre during wet season (469.38/ha), while the
least was recorded in unburned Erica during the dry season
(100.00/ha). The rodent community density between the differ-
ent years burned and unburned Erica vegetation was not sig-
niﬁcantly different (F= 0.083, P> 0.05). The differences in
the abundance of speciﬁc rodent species in different grids were
signiﬁcant for A. blicki, L. melanonyx, L. ﬂavopunctatus and O.
typus (v2 = 16.50, P< 0.001, v2 = 151, P< 0.001,
v2 = 191.9, P< 0.001, and v2 = 183, P< 0.001, respec-
tively). However, the difference in the abundance of S. albo-
caudata between 2- and 3-years post-ﬁre was not signiﬁcant
(v2 = 2.41, P> 0.05) (Table 2). The highest beta diversity
was recorded between 2- and 3-year Erica post-ﬁre and un-
burned Erica habitats; the former harboring four species (A.
blicki, L. melanonyx, S. albocaudata and T. macrocephalus).
Comparatively high species density was recorded in 3-yearpost-ﬁre Erica habitat (0.399/m2), followed by 2-year post-ﬁre
habitat (0.303/m2). The majority of rodent species was cap-
tured from 2- to 3-year post-ﬁre Erica habitats, harboring ﬁve
species, each. Lower number was recorded in 4-years post-ﬁre
and unburned Erica with 3 and 2 species, respectively
(Table 3).
L. melanonyx and A. blicki were diurnal. T. macrocephalus
was observed during the day time, and its nocturnal activity
could not be ascertained by the present study. S. albocaudata
was nocturnal. However, O. typus and L. ﬂavopunctatus were
captured both during the day and the night trappings. Higher
proportion of pregnant females (n= 29) was trapped during
the wet season than during the dry season (n= 15). Pregnant
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number of embryos (up to 5) was recorded in A. blicki. The
highest biomass of rodents was recorded in 3-year post-ﬁre
grid during the wet season and the least biomass was in un-
burned Erica habitat during the dry season (Fig. 3).5. Discussion
In Bale Mountains National Park, the incidence of ﬁre is com-
mon, with 142 ﬁre incidence burning 38,150 ha during the per-
iod 1999–2008. There were major ﬁres in 2000 and in 2008
affecting large areas in the woodland, mountain forest, and
in the ericaceous habitats during the dry months (January–
March) (Abera and Kinahan, 2011). Accessibility was the main
inﬂuencing factor reported for the occurrence of ﬁre. A combi-
nation of factors such as vegetation type, accessibility and dis-
tance from human settlements inﬂuenced the occurrence and
intensity of ﬁres in the area. Abera and Kinahan (2011) have
also reported that the ericaceous habitat in the Bale Mountains
is preferentially burned by the local people.
In the present study in the Web Valley of the Bale Moun-
tains in burned and unburned Erica vegetation, only six species
of rodents were recorded. The presence of T. macrocephalus
was conﬁrmed through indirect observations of their larger
conical shaped mounds (Yalden, 1988) and direct observations
in two and three year post-ﬁre grids. Out of the six recorded
species, four (66.7%) (L. melanonyx, A. blicki, S. albocaudata
and T. macrocephalus) were local endemics to the Eastern pla-
teau of Ethiopia (Sillero-Zubiri et al., 1995). Even though the
number of species recorded was less, the present results sup-
port the view that the eastern plateau of Ethiopia contains high
rodent endemism and hence is a reservoir of unknown genetic
diversity (Hillman, 1986; Kingdon, 1990; Cole et al., 1995).
The six species of rodents recorded from the present study
area agree with the ﬁnding of Sillero-Zubiri et al. (1995), who
have also obtained similar results at similar altitude ranges in
afroalpine vegetation of the Web Valley. Low species compo-
sition, especially at higher altitudes can be attributed to the
harsh climatic conditions, less vegetation composition and
structures prevailing in the habitat, in addition to the result
of the interactions between ecological and historical processes
(Torre and Arrizabalaga, 2009).
In the present study, rodents were distributed unevenly in
burned and unburned ericaceous vegetation. For instance, A.
blicki, S. albocaudata, L. melanonyx and T. macrocephalus
were restricted to 2- and 3-year post-ﬁre Erica habitats. How-
ever, L. melanonyx was also rarely recorded from 4-year Erica
post-ﬁre grid. O. typus and L. ﬂavopunctatus were widely dis-
tributed in all study grids as described earlier by Clausnitzer
and Kityo (2000), who have recorded L. ﬂavopunctatus and
O. typus in different habitats of afroalpine zone of Mt. Elgon
though their relative abundance was high in dense vegetation.
In the present study, they were recorded from both burned and
unburned ericaceous vegetation except from the freshly burnt
site (6-months post-ﬁre). L. melanonyx was the most abundant
species in the present study area, in spite of its being mainly re-
stricted in distribution in open Helichrysum vegetation in 2-
and 3-year Erica post-ﬁre habitat with rare trapping in 4-year
post-ﬁre gird. This is due to the expansion of open habitats as
a result of ﬁre (Sillero-Zubiri et al., 1995; Hillman, 1993a, b;
Yalden, 1988).The population estimate of rodents in the study area is high
as reported earlier (Randall et al., 2011). The highest estimate
was in 3-year Erica post-ﬁre habitat. Species richness of ro-
dents varied between the different habitats studied. High spe-
cies density and abundance of rodents were also recorded in
the 3-year post-ﬁre habitat. Begg et al. (1981) also reported
high richness of small mammals in three year post-ﬁre area
in little Nourlangie Rock, Australia. Shenko et al. (2012) com-
pared small mammal community composition between dis-
turbed and undisturbed habitats in the New Jersey
Pinelands, USA and found that disturbance by ﬁre, soil dis-
ruption and logging had effects on occurrence and distribution
of small mammals.
Clausnitzer (2003) has reported high diversity of rodents in
Mount Elgon in relation to the increased growth of annual and
perennial forbs in burned habitats. In the present study,
grasses of the genus Cyperus, Scirpus and Koeleria and scrub
vegetation such as Helichrysum, Alchemilla and Cerastum pro-
vided micro-habitats for rodents for shelter and food (Afework
et al., 2003; Workneh et al., 2004). Among the grids in which
rodents were present, the least abundance and density were re-
corded in the unburned Erica vegetation. Only two species of
rodents (L. ﬂavopunctatus and O. typus) were captured from
this grid. Yalden (1988) also recorded only few species of ro-
dents in old ericaceous vegetation in BMNP area. Four year
Erica post-ﬁre habitat was similar to unburned Erica vegeta-
tion in its species composition of rodents except that L. melan-
onyx occurred rarely during the wet season. Both grids of 4-
year post-ﬁre and unburned Erica habitats had similar canopy
cover also. The present ﬁnding is comparable with the interme-
diate community succession hypothesis, which states high spe-
cies diversity as a feature of intermediate succession stages due
to the coexistence of competitive and opportunistic species
(Dial and Roughgarden, 1988). The possession of three unique
rodent species in intermediate levels (2–3-years post-ﬁre Erica)
might be the result of dynamics of intermediate community
succession, which support coexistence of different species
(Roxburgh et al., 2004).
There were no rodents captured from six months Erica
post-ﬁre grid. Fire results in mortality, and emigration of ro-
dents to nearby habitats. Post-ﬁre emigration of small mam-
mals is attributed to lack of vegetation for food and shelter
(Clausnitzer and Kityo, 2000). This shows that habitat quality
is important to sustain rodent populations in their natural
habitat.
During the present study, population structure and relative
abundance in relation to burned and unburned ericaceous veg-
etation were made only for L. ﬂavopunctatus as this species was
widely distributed in most of the study grids. The relative
abundance of L. ﬂavopunctatus between burned and unburned
ericaceous vegetation was signiﬁcantly different. High relative
abundance was recorded in 4-year Erica post-ﬁre habitat,
which had dense vegetation (Clausnitzer, 2003). This ﬁnding
agrees with Fox’s habitat accommodation model that relates
relative abundances of small mammal species to heath land
vegetation regeneration following ﬁre. Fox and Monamy
(2010) attribute a high relative abundance of Rattus lutreolus
in a late seral stage of heathland post-ﬁre to dense vegetation
requirement for cover. The population structure of L. ﬂavo-
punctatus was not signiﬁcantly different between grids of
burned and unburned ericaceous vegetation. Waser (1984)
and Kennedy (2007) have earlier revealed no signiﬁcant differ-
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odomys merriami) in burned and unburned habitats.
The data on trap success of the present study revealed var-
iation between burned and unburned vegetation with the over-
all trap success of 67.3%. The highest trap success was
recorded in 3-year Erica post-ﬁre grid and the least in un-
burned Erica habitat. Afework (1996) recorded different trap
success rates in different habitats, as an outcome of vegetation
composition and structure for shelter and food as well as avail-
ability of water in the habitat. Similarly, Clausnitzer (2003) re-
ported high trap success in disturbed habitats than in
undisturbed habitats.
In the present study, the number of embryos observed in
pregnant females snap-trapped from burned and unburned eri-
caceous vegetation did not vary signiﬁcantly. Hodieb and
Ghobrial (1982) revealed ﬁre affected reproduction of Dasyu-
rus hallucatus by delaying breeding and reducing the number
as well as the size of the embryos. On the other hand, William
et al. (2005) reported similar number and size of embryos
among adult females in habitats affected and unaffected by
ﬁre.
The relatively high biomass of rodent community at high
elevations in the present study is characteristic of afroalpine
grassland habitats of BMNP that peaks in the present study
sites in Web Valley as revealed earlier by Randall et al.
(2011), which they attributed to high rainfall and vegetation
density in the BMNP. The variation in biomass of rodents be-
tween seasons was attributed to availability of food, cover and
water. In natural habitats, these essential resources are avail-
able in plenty during the wet season (Clausnitzer, 2003), and
hence the population of rodents and their biomass would be
higher during this season. The decreased biomass of rodents
during the dry season would reﬂect on the shortage of food
and shelter, when rodents may be easily subjected for preda-
tion. Shortage of food, water and shelter would also affect
the population abundance by affecting reproduction (Afework
et al., 2003).
BMNP is established mainly for the conservation of the
Mountain nyala (Tragelaphus buxtoni) and the Ethiopian wolf
(Canis simensis); both are endemic and seen only in certain
afroalpine habitats of Ethiopia. Rodents form major food of
the Ethiopian wolf, and the BMNP habitat is known for its
high rodent density (Randall et al., 2011). Conservation of
the Ethiopian wolf depends upon the habitat quality with suf-
ﬁcient prey populations. The present study shows that ﬁre af-
fected areas provide higher biomass in 2–3 years of time
interval, revealing that the intermediate succession stages of
the post-ﬁre habitats support high species richness and abun-
dance of rodents in comparison to the early colonization stages
and ﬁnal climax stages (Mammides et al., 2008). The theory of
intermediate succession stages shows that the intermediate
stages possess those species both from early stages and climax
community (Whittaker, 1975; Roxburgh et al., 2004). This can
be a consequence of intermediate cover of re-sprouting shrubs
and perennial herbs. This indicates that controlled ﬁre may
support better rodent populations as evidenced by the higher
abundance and density of them in 2–3 year post-ﬁre grids.
Therefore, controlled ﬁre at a frequency of every 3–4 years in
the ericaceous vegetation, leaving unburned habitat patches
in between to support immigrants from the burned areas and
during early stages of habitat succession would provide suit-
able habitats for afroalpine specialist rodents such as A. blicki,S. albocaudata, L. melanonyx and T. macrocephalus, which
form high proportion of the prey of the Ethiopian wolf.
Livestock and ﬁre are not new to the Bale Mountains hab-
itats, but, the current problem is the increased number of herd-
ers and their correspondingly increased number of livestock. If
properly controlled and managed, ﬁre can be used as an effec-
tive tool to control vegetation structure and growth and main-
tain better rodent biomass in BMNP, which would eventually
support the populations of the endangered Ethiopian wolf.Acknowledgements
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